Abstract. Analyzed the scope and types of automated information systems containing subsystems of the "measuring sensor -element processing". On the basis of the Queuing theory a model of evaluating the properties of information flow in the subsystem. The time spent by the sensor data generation and processing time of the output data array to the processing elements described by an arbitrary distribution law. Using little's formula the analytical solution allows to estimate the required level of performance of the subsystem. The research of the obtained solution in the range of parameters of interest. On the basis of General theoretical solutions identified four private practical case, different values of the coefficients of variation of information flows.
Introduction
The present stage of the development of the society is characterized by the increasing role of innovative technologies, such as the measuring and information technologies, representing the set of the elements of infrastructure, the subjects of information system which are carrying out measurement, collecting, formation, distribution and use of diverse information in various fields of activity [1] [2] [3] [4] [5] .
The basic subsystems of the type "the measuring sensor -the processing element" are the most widespread in the automated information systems. Such subsystems are always a component of the automated systems in various fields of activity-science, education, industry, economy, medicine, social sphere [6] [7] [8] [9] [10] .
In these conditions and the assessment of the properties of information flows in the automated system for the purpose of formation of requirements to parameters of standard elements is important and actual.
The theoretical part
The analysis of literature shows that in the all-system plan, the basic subsystems of the type "the measuring sensor -the processing element" consist of the following basic elements [11, 12] :
1. The source (sensor) -the initial elements of receiving of data or information on a state or properties of process, technology or system.
2. The receiver (processing element) -the initial elements which are a part of instruments of measuring and monitoring of information and property space.
Between these elements there is an information flow, the assessment or measurement of properties of which allows to form the requirements to these elements, in particular to the performance level (the capacity of the system) [13, 14] .
Generally the initial input data flow from the sensor or measuring system comes to the element or the subsystem of processing. The time spent by the sensor on formation of data is described by unrestricted distribution law ) (
and has the intensity
The time of processing of output data array on the element of processing is distributed under the law ) (
Let us also suppose that the variation coefficients of the input flow С Λ and the time of data array staying at the processing stage С М is less than unity. As the results of researches on the analysis of temporary characteristics of processing in various automated systems have shown [11] [12] [13] [14] , such supposition is quite justified.
In the proposed formulation it is necessary, having the set restriction for time of formation of data array Т 3 , to determine the necessary level of capacity of the subsystem of processing (element) of the information system. Within the stated above and the accepted suppositions the task can be converted to the analysis of the queueing model. In this case the subsystem of processing is considered as single-channel queueing system with unbounded queue to which the unrestricted recurrent flow of applications comes in with the intensity Λ and variation coefficient
The intensity of processing also has the unrestricted distribution with average value M and the variation coefficient
. For this case it is not posible to obtain the exact analytical decision, however it is possible to estimate the average queue length, to bound it above and below
where N c is the average of the applications which are in the system; 1 М ρ Λ = < is the coefficient of the system utilization; С Λ is the variation coefficient of the input flow of applications; С М is the processing time variation coefficient. As at the stage of the macroanalysis we are interested only in the top level of the capacity of the information subsystem providing the set data processing time Т З , then taking the right part (3) and using the Little's equation N=ΛT, we obtain the top value of time of formation of data array in the system
having made simple transformations with (4), we obtain the quadratic equation in М
(5) the solution of the equation (5) 
Using the restriction for processing time
and taking into account that we need the largest value of М, we obtain
at 0 1 ;
The expression (7) allows to determine the necessary capacity of the information subsystem as the stochastic macrosystem at the set parameters Λ, T З , C Λ , C М .
The practical part
It is necessary to notice that the majority of the known laws by which the real distributions of an input flow and time of processing are approximated have variation coefficients less than unity. Therefore it is reasonable to select from (7) the special cases which are mostly often found in practice
1;
As it is seen from (8), in case of the determined input flow and constant time of processing the necessary capacity of the information subsystem depends only on the intensity of an input flow and should exceed it. The general time of staying in the system is defined only by the intensity of service as in this case the queues are not formed at the system input.
In other cases the type of dependence is more complex and significantly depends on time Т З , designated for the processing. So at values input flow. In case when З T 1 << Λ , the necessary system performance level should vastly exceed the level of intensity of the input flow. As it is shown by the analysis of expressions (8-11), the maximum value of level of capacity is obtained at the variation coefficients С Λ =1, С М =1 and exceeds the value of intensity of the input flow on the value inverse to the set processing time Т З. Therefore further it is reasonable to assess the top level of capacity of system at the information processing phase by the formula (11).
Conclusion
A mathematical model of mass service allowing to estimate the average queue length and load factor of the automated subsystem of the "sensor element" for various laws of distribution of internal information flows. The results of the study of this model allowed to identify the four most commonly used in practice, allows to substantiate the requirements of techno-economic characteristics of elements of the automated information-measuring systems at key phases of their life cycle.
